Purpose: The purpose of this study was to compare salivary immunoglobulin A (IgA) and total protein (TP) in patients suffering from oral lichen planus (OLP) and oral squamous cell carcinoma (OSCC), against healthy control.
INTRODUCTION
Lichen planus is a chronic inflammatory disease which afflicts skin and mucosa. The prevalence of oral lichen planus (OLP) is relatively common worldwide (0.5-2.2%), and frequently presents in middle-aged patients, biased towards women in a ratio of 2 to 1 (1) . Despite many studies, the etiology of OLP is very complex and not completely understood, but it is accepted that the immune system, especially auto-cytotoxic CD8 apoptosis, can cause this chronic inflammation (2) . Oral antigen presentation could have either an endogenous or exogenous origin. The antigen trigger is accompanied by mixed inflammatory responses, constituting mainly of T-cells, mast cells, macrophages, cytotoxic molecules and associated cytokines. In recent decades it has become clear that OLP lesions have a risk of malignancy, and can develop into oral squamous cell carcinoma (OSCC), making this the major concern. Topical corticosteroids and systemic corticosteroids are the most common agents for treatment of OLP but they are not satisfactory (3, 4) .
OSCC includes more than 90% of all oral cancers, and usually affects people aged between 50 and 60 years of age. It can appear in normal mucosa or develop from some precancerous disorder (3) . Despite advances in therapeutic methods, mortality rate is about 50% at the present time (5) .
The majority of previous studies on diagnosis of these diseases have been focused on serum, and very few on salivary parameters. Saliva is a complex fluid and several situations can modify its composition (6) . Saliva analysis can be helpful in early diagnosis of several diseases and its importance in laboratory tests has been proven (7, 8) . Additionally, its collection is noninvasive and simple, and does not require complex training (3) .
Total Protein and Immunoglobulin A (IgA) are routine tests performed on patients suspected of any pathology, and therefore any significant changes in them can aid in early diagnosis. IgA is the principal immunoglobulin of the oral fluid, includes 85% of all salivary Ig (9) , and has a critical role in mucosal immune (10) . It has been shown that unstimulated salivary IgA is higher in OSCC patients (11) . Total Protein (TP) is a basic factor in saliva and saliva TP is higher in OSCC patients than in healthy controls (12) (13) (14) . We have found no report on salivary Total Protein and IgA differences between OSCC and OLP patients. Therefore, this study, comparing salivary levels of Total Protein and IgA among OSCC patients, OLP patients and healthy control, was conducted to help assess their role as diagnostic markers for detecting OLP and OSCC, and monitoring the progression of the diseases.
METHODS

Ethical approval
This study conformed to the regulations of the Ethics Committee of Tehran University of Medical Sciences (TUMS). Written consent was obtained from each participant in our study.
Subjects
The subjects of this case-control study consisted of 30 patients with OLP (5 men/25 women, age range 32-73 years), 20 patients with OSCC (13 men/7 women, age range 28-70 years) and 50 healthy people (15 men/35 women, age range 27-69 years) as control.
Patients with OLP were selected from the Department of Oral Medicine, Faculty of Dentistry, TUMS. Clinic-pathological inclusion criteria were based on a modified WHO definition (15) . Excluded from the study were: subjects with systemic diseases, or consuming drugs; subjects with any sign of dysplasia, licheniod reactions, or any other oral disease; or who had received treatment for OLP within one month of the start of this study.
Patients with OSCC were selected from the Cancer Department of Emam Khomeini
Hospital of TUMS, and diagnosis was confirmed with histopathological discoveries. Patients with systemic diseases, any other oral disease, or who had received chemotherapy or radiotherapy within six month of the start of this study, or who had had surgery of the exact lesion, were excluded.
Fifty volunteers from staff and entourage of patients of TUMS were enrolled in this study as controls. Any potential participant with more than 3 mm periodontal pocket was also excluded.
Saliva collection
The procedure of the study was explained to the participants, and saliva samples were collected.
To avoid circadian variations, all samples were collected in the morning between 10 a.m. and 12 p.m., after participants had fasted for about 2 hours. Collection For collection of unstimulated saliva, participants assumed a resting position for 10-15 minutes, were requested to collect the saliva in their mouth without any stimulation, and then to spit into dry plastic vials.
Subsequently, subjects were requested to chew a similar piece of paraffin, and then to spit the stimulated saliva into another dry plastic vial. The samples were centrifuged for 10 minutes in 2000g and then frozen at -20°c for dispatch to laboratory for analysis.
Saliva analysis
Whole saliva was assessed colorimetrically by a spectrophotometer and using affiliated kits (Pars Azmoon, Karaj, Iran) for the concentrations of total protein and IgA. Total protein concentration was measured by the Biuret method, using bovine serum albumin as a standard and IgA by immunoturbidometry.
Statistical analysis
Statistical analysis was done with SPSS software. Comparison of data among groups was done using ANOVA followed by Student-Newman-Keuls Test. P < 0.05 was considered significant in this study. The data were explained as mean ± SEM.
RESULTS
There were no significant differences in stimulated and unstimulated saliva IgA or TP between male and female in the control, OLP and OSCC groups.
A one-way ANOVA indicated that the mean stimulated (F(2,97)=14.5, P=0.01) and unstimulated (F(2,97)=5.1, P=0.034) saliva IgA were significantly different among groups (Fig.   1a,b ). Post-hoc analysis showed that stimulated and unstimulated IgA concentrations were significantly higher in OLP and OSCC patients compared to the control groups; but there were no significant differences in stimulated and unstimulated IgA concentrations between OSCC and OLP patients (P > 0.05).
The mean stimulated (F(2,97)=38.4, P=0.0001) and unstimulated (F(2,97)=101.1, P=0.0001) saliva total protein were significantly different among groups (Fig. 2) . Post-hoc analysis showed that stimulated and unstimulated total protein concentrations were significantly higher in OLP and OSCC patients compared to the control groups and also higher in OSCC compared to OLP patients (P < 0.05).
Also, there was no significant difference in stimulated and unstimulated salivary IgA and TP concentrations between the erosive and reticular form of OLP (p>0.05) (Table.1 ).
DISCUSSION
OLP is a mucocutaneous disease. Oral lesions in OLP are more resistant and complicated compared to extra oral lesions, and may transform to malignancy. Importantly, the pathogenesis of OLP is unknown, therefore preventive planning cannot be efficient. Due to the importance of OLP as a relatively common pre-neoplastic inflammatory lesion, evaluation of salivary factors may help to reveal the mechanism of transformation of OLP to OSCC, and the probable correlation between them.
The major concern of patients with OLP is transformation to malignancy; therefore efforts have been focused on discovering the modality that can predict the lesions prone to transformation. In our previous studies we measured the levels of salivary p53 (16), 8-OHdG, malondialdehyde (MDA) as the end product of the oxidation of polyunsaturated fatty acids, and total antioxidant capacity (TAC) in OSCC as compared to OLP and controls (2) .
Specific antibody systems, including salivary IgA may have an important role as a first line in protection against pathogens in oral diseases that colonize and invade mucosal surfaces (8) . In fact the importance and role of salivary immunoglobulin in clinical course and immunopathogenesis of chronic inflammatory diseases has not been reviewed yet (8) . Our results showed that there was no significant difference in IgA level between OLP and OSCC whether in stimulated or unstimulated saliva. However, stimulated and unstimulated salivary IgA levels in OLP and OSCC were significantly higher compared to controls. The elevated level of salivary IgA in OLP and OSCC may be the protective effects of IgA in these patients.
Some studies have been done on the role of salivary immunoglobulin in OLP, but they are insufficient for understanding the importance of salivary immunoglobulin in the pathogenesis of mucosal diseases. Elevation of IgA concentration in cancers reported in our and other studies may indicate a local antibody against tumor (11) .
In our study, IgA concentration in OSCC and OLP (both reticular and erosive forms), whether in stimulated or unsimulated saliva, increased equally. From these results, it seems that the reaction of this immunoglobulin to the cancers and inflammatory diseases is similar.
Sistig et al evaluated unstimulated salivary IgA level in OLP (17) . The result of unstimulated salivary IgA in OLP was significantly higher than controls, conforming to our study. They declared that this elevation can show the importance of salivary immunoglobulin in OLP pathogenesis. However, this is not supported by Gandara et al, who report that the difference in salivary IgA levels is not significant between lichen planus patients and controls (18) .
Brown et al evaluated salivary IgA in OSCC and found that unstimulted salivary IgA in OSCC was significantly higher than controls (11), consistent with our study. The inference of the researcher was that the increase of IgA may be a local defense against tumor (11) . In another study by de Souza et al, unstimulated salivary IgA in OSCC was significantly lower than controls, contrary to our and other studies. They pointed that their result could be due to the method of saliva collection, tobacco consumption or stress in these patients (19) .
In our result, stimulated and unstimulated salivary TP levels in OSCC were significantly higher than in OLP, which in turn was higher than in controls. As wound and cellular shedding usually exists in OSCC, and also biomarkers such as tumor suppressors, oncogenes and protooncogenes increase in OSCC, they may explain the elevated levels of TP in OSCC compared to OLP.
Sanjay et al showed that unstimulated salivary TP in OSCC was significantly higher than controls. The researcher declared that the role of TP in cancers is unknown and more research with bigger samples is needed (20) . In another study on OSCC, unstimulated salivary TP was significantly lower compared to controls. Researcher opinion was that this lower level of TP in OSCC is due to the reduction of protein consumption in those patients (21) . Shipitzer et al indicated that unstimulated salivary TP was significantly higher but IgA was lower in OSCC than controls (22) . In this study, in addition to unstimulated salivary TP and IgA, stimulated salivary TP and IgA between OLP and controls and OSCC and controls were evaluated. We also compared these two factors in stimulated and unstimulated saliva between two type of OLP (erosive and reticular), and we showed that there were no significant differences in TP and IgA levels whether in stimulated or unstimulated saliva between reticular and erosive forms of OLP.
Since OLP is a chronic inflammatory autoimmune disease, a look at studies into some other inflammatory diseases may be helpful. In research done on patients with Sjögren's syndrome, salivary IgA and TP levels were significantly higher compared to controls (23) . Research on patients with rheumatoid arthritis showed their salivary IgA level was significantly higher than controls, too (24) . And in research on patients with diabetes mellitus, their salivary IgA and TP were significantly higher than controls (25) .
CONCLUSION
OSCC Patients have more salivary TP than OLP patients.
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